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Claims 

1 (Canceled) 

2 {Currently amended): Complex polarizer system for reciprocal polarization (cross- 

polarizer) according to claim 29.21^ 

sold polorization layers PI being cartesian polarizers, and said polarization layers 
Pi being arranged in planes which are perpendicular to a common ground plane, 
and all said optical axes being coplanar to a common ground plane. 

3 (Previously presented): Complex polarizer system for reciprocal polarization (cross- 

polarizer) according to claim 2, 

said polarizing layer vector VI of PI and said polarizing layer vector V2 of P2 
being perpendicular to each other 

4 (Previously presented): Complex polarizer system for reciprocal polarization (cross- 

polarizer) according to claim 3, 

said polarizing layers P2 and P3 forming a common polarization layer 

5 (Currently amended): Complex polarizer system for reciprocal polarization (cross- 

polarizer) according to claim g 9 30, comprising 

at least one right triangular prism composed of two right prisms Tl and T2 each 

with an isosceles triangular base; 
the lateral surface of sub-prism T2 in-between the two sub-prisms carrying a 

cartesian polarization layer PI; 
the lateral surface of subrprism Tl, which together with a laterol surface of sub: 

prism T2 forms a common lateral surface of said composed prism, carrying a 

cartesian polarization layer P2. 

6 (Currently amended): Complex polarizer system for reciprocal polarization (cross- 

polarizer) according to claim ^ 30. comprising 

a right prism with an isosceles triangular base; 

the two lateral surfaces of equal size of said prism carrying mutually 

complementary polarizations layers. 

7 (Currently amended): Complex polarizer system for reciprocal polarization 

(cross-polarizer) according to cloim 
comprising an additional fourth polarization layer P4 which together with said P2 
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and with $aid P3 constitutes on oddiHonol cross^olarizer oecording to claim + 
30. 

8 (Previously presented): Complex polarizer system for reciprocal polarization 

(cross-polarizer) according to claim 7, 

polarization layers PI and P4 having parallel polarizing layer vectors and being 
coplonao and the polarization layers P2 and P3 having parallel polarizing layer 
vectors and being ccplanar, and all four layers having on intersecHon line. 

9 (Withdrawn): Complex polarizer system for reciprocal polarization (crossp 

polarizer) comprising 

at least two polarizing layers PI (i=1,2,..); 

said Pi characterized by a normal vector Ni normal to Pi and a polarizing layer 

vector Vi coplonar to Pi; 
said Pi having beam spliHing properties, which split an incident beam into a 

transmitting and a reflected beam; 
said Vi and the reflected beam spanning the plane of polarization of the reflected 

beam; 

sold Vi and the transmitting beam spanning a plane perpendicular to the plane of 

polarization of the transmitting beam; 
PI and o further polarizer being arranged along a first optical path SI such that 

the plane El is spanned by VI and the opficol axis of SI in PI, and the plane 

E2 is spanned by the polarizing layer vector of said further polarizer and the 

optical axis of SI in said further polarizer; 
said two polarizing layers being mutual complementary, characterized by 
the plane El *, derived from El by optionol means for folding, being 

perpendicular to E2; 
PI and a further polarizer being arranged along a second optical path S2 such 

that the plane E3 is spanned by VI and the opHcol axis of S2 in PI, and a 

plane Eil is spanned by the polarizing layer vector of said further polarizer 

and the optical axis of S2 in said further polarizer; 
said two polarizing layers being mutual complementary, characterized by the 

plane E3*, derived from E3 by optionol means for folding, being 

perpendicular to E4; 
said two opficol paths SI and S2 intersecting in PI with equal cutHng angles 

between Nl and SI and between Nl and S2; 
the architecture of the system coupling the transmission at PI to a reflecHon ot the 
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further polarizer along SI and the corresponding reflection at PI to o 
transmission ot the further polarizer along S2. 

10 (Withdrown): Con^plex polarizer system for reciprocal polorization (cross- 

polarizer) comprising 

at leost three polarizing layers PI (i«1,2,3^..); 

sard Pi characterized by a normal vector Ni normal to Pi and a polarizing layer 

vector Vr coplondr to PI; 
said Pi having beam splitting properties, which split an incident beam into a 

transmitting and a reflected beam; 
said Vi and \hm reflected beam spanning the plane of polarization of the reflected 

beam; 

said Vi and the tronsmitting beom spanning a plane perpendiculor to the plane of 

polarization of the transmitting beam; 
PI and P2 being arranged along a first optical path SI such that the plane El is 

spanned by VI and the optical axis of SI in PI, and the plane E2 is spanned 

by V2 and the optical oxis of Si in P2; 
said polarizing layers PI and P2 being mutual complementary, characterized by 
the plane El derived from El by optional means for folding, being 

perpendicular to E2; 
PI ond P3 being arranged along a second optical path S2 such that the plane E3 

is-spanned by VI and the optical oxis of S2 in PI, and o plane E4 is spanned 

by V3 and the optical axis of S2 in P3; 
said polarizing layers Pi and P3 being mutual complementary, characterized by 

the plane E3*, derived from E3 by optional means for folding, being 

perpendicular to E4; 
said two optical paths SI and S2 intersecting in Pi with equal cutting angles 

between Nl and SI and between NI and S2; 
the architecture of the system coupling the transmission at PI along SI to a 

reflection at P2 and the corresponding reflection at PI to o transmission at P3 

along S2. 

11 (Withdrawn): Complex polarizer system for reciprocal polorizotion (cross^ 

polarizer) according to claim 10^ 

comprising on additional fourth polorizing layer P4, which together with said P2 
along a third optical path S3 and together with said P3 along a fourth optical path 
S4 constitutes an additional cross-polarizor according to claim 10. 
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12 (Currently amended): Complex polarizer system for reciprocal polarization 

(cross|>olartzer) according to claim S9 ^20^ 

at least one of said layers Pi being o doubled or two-sided cartesian polarizer with 
parallel layer vectors Vi. 

13 (Currently amended): Complex polarizer system for reciprocal polarization 

(crossrpolarizer) according to claim ^ 30. 

all of said Pi being cartesian polarizers, e.g. wire grid polarizers. 

14 (Currently amended): Complex polorizer system for reciprocal polarization 

(cross-polarizer) according to claim 29 30. 

oil of said Pi being thin-film polarizers of the MacNeille type. 

15 (Currently amended): Complex polarizer system for reciprocal polarization 

(cross-polarizer) according to claim 29 30. 

all of said Pi being contained in a body and the optical paths into and out of the 
cross-polarizing system being made possible by windows or openings. 

16 (Currently omended): Complex polarizer system for reciprocal 

polorizotion (crossrpolarizer) according to claim 29 30^ further comprising 
at least two spatial light modulators; 

said polarizer system being used to feed the spatial light modulators with 
polarized light. 

17 (Currently amended): Complex polarizer system for reciprocal polarization 

(cross-polarizer) according to claim 29 30> further comprising 
at least two spatial light modulators; 

said polarizer system being used to superpose the modulated light from the spatial 
light modulators. 

18 (Currently amended): Complex polorizer system for reciprocal 

polarization (cross-polarizer) according to claim 29 30. further comprising 
at least two spotiol light modulator of the type micro-electro-mechanical-system 
(MEMS^ e.g. DMD by Texas Instruments); 

said polarizer system being used to feed the spatial light modulators with 
polarized light and to superpose the modulated light from the spatial light 
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modulators. 

19 (Withdrawn): Complex polarizer system for reciprocal polarization (cross- 

polarizer) according ro claim 9, further comprising at least one spatial light 
modulator positioned in said opticol paths SI and S2 between Pi and P2, 

20 (Previously presented): Complex polarizer system for reciprocal polarization 

(cross-polarizer) according to claim 15, further comprising at least one spaHal light 
modulator which is mounted to the body. 

21 (Currently amended): Complex polarizer system for reciprocal polarization 

(cross-polarizer) according to claim ^ 30. 
comprising at least one right triongulor prism; 

said prism being composed of two right triangular sub-prisms with the base of an 

isosceles triangle each, with a thin-film type polarizing layer PI with its layer 

vector VI being situated between these two sub-prisms; 
the lateral surface of the compound prism which consists of two lateral surfaces of 

the sub-prisms carrying a cartesian polarizing layer P2 with its layer vector 

V2; 

V2 being perpendicular to VI . 

22 (Currently amended): Complex polarizer system for reciprocal polarizoHon (crosir 

polarizer) according to claim ^ 30. 
comprising at least one right triangular prism; 

said prism being composed of two right triangular sub-prisms with the base of an 

isosceles triangle each, with a cortesion type polarizing layer Pl with its layer 

vector VI being situated between these two sub-prisms; 
the lateral surface of the compound prism which consists of two lateral surfaces of 

the subprisms carrying a cartesian polarizing layer P2 with its layer vector 

V2. 

23 (Currently amended): Complex polarizer system for reciprocal polarization 
(cross-polorizer) according to claim 29 comprising 

at least one right triangular prism; 

said prism being composed of two right triangular sub-prisms Tla, Tib with the 
base of on isosceles triangle each; 
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those lateral surfoces of the compound prism, which consist of only one lateral 
surface of the sub-prisms carrying polarization layers PI and P2. 

24 (Currently amended): Complex polarizer system for reciprocal polarization 
(cross-polarizer) according to claim ^ 30. comprising 

at least one right triangular prism; 

said prism being composed of two right sub-prisms with the base of an isosceles 
triongle each; 

o thin^lm type polarizing layer PI being situated between these two sub-prisms, 

25 (Currently amended): Complex polarizer system for reciprocal polarization (cross^ 

polarizer) according to claim 29 30. 

all cartesian polarizing layers being doubled or two-sided. 

26 (Currently amended): Method of using a crosSppolorizer according to claim 

a»30. 

27 (Withdrawn - currently amended): Method for reciprocal polarization (cross- 

polarization), 
using o light source; 

using three polarization beom splitting layers Ptranslrofi/ with a polarizing layer 

vector Vtrdnilrafi, PrM, with a polarizing layer vector Vrftf2, and Ptrans2^ With a 

polarizing layer vector Vfrons2; 
using the optical axis Atransi and the optical axis Arefl which is derived from 

Afron$1 by mirroring Atronil at the plane of Ptranslrefl; 
using a polarized beam Btrons1ref2/ which transmits Ptronslrefl along AtransiT 

loc at e d b etwee n Pii umli e fl ; 
using a polarized beam Br6f1tranft2j which is reflected at Ptransirefl along Arefl; 
arranging Btronslrof2 and Br«fltrah*2 such that they form a common beam with both 

polorization components of Btron»lref2 and Bref1trQrt42 on one side of PtransV 

rofi; 

choosing Vtronslrefl such thot the plone of polarization of Btranilref2 is 

perpendicular to the plane spanned by Vtransirefl and Atransi, and that the 
plane of polarization of Bf«if1tran^ is spanned by Arafi ond VtranslreFl; 

guiding Btrans1raf2 on on optical path between Pircinslrafi and Pref2; 

arranging Pref2 such thot the optical path of Btrons1ref2 leads to Pref2 in the optical 
axis AFeF2; 
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orronging Pr«f2 wjch that BtronslrBf2 i* reflected at Pref2 by choosing yref2 such that 
the plone of polarization of Brranslref2 is spanned by Aref2 and Vref2, 
therefore coupling the transmission of Btran$1ref2 at Ptronslrafl to a reflection of 
Btrans\rsf2 at Pref2; 

guiding Bref1trans2 on an optical path between Ptranjirefi and Prrans2; 

arranging Ptran»2 such that the optical path of Br»fltrans2 leads to Ptrons2 in the 
optical oxis Atirans2; 

arranging P»ron»2 such that Bref1troni2 transmits Ptran»2 by choosing Vtrons2 such that 
the plane of polarization of Brefltrani2 is perpendicular to the plane spanned 
by Atrans2 and Vtran»2, therefore coupling the reflection of Brefltr<in$2 at 
PtranslreFI to O transmission of Brsf1tran»2 at Ptran$2. 

28 (Withdrawn): Method for reciprocal polarization (crossppolarlzation), 
using a light source; 

using four polarization beam splitting subprocesses (either a polarizing 

transmission or a polarizing reflection at a polarizing beam splitting layer) 

Ptransi, Prefl, Pref2, Ptran»2; 
using a polarized beam Btrantlrsfl, transmitting at the process Piransl; 
using a polarized beam Br6FltrQns2, which is reflected at Prefi; 
said Ptronsl and Profi subprocesses being the polarizing transmission subprocess 

and polarizing reflection subprocess of a common polarization split process; 
sending Btrans1ref2 through the polarizing reflection subprocess Praf2, thus coupling 

the polarizing transmission Ptransl of Biran>ir«f2 to the polarizing reflection 

Prof2of Btrdn$lr«F2; 

sending Bref1tran»2 through the polarizing tronsmission subprocess Prrans2, thus 
coupling the polarizing reflection Prefl of Br6ritran&2 to the polarizing 
transmission Ptraiii2 of BrBf1trans2. 



29 (Withdrawn): Complex polarizer system for reciprocal polarization (crossp 

polarizer), comprising an arrangement of 
three polarizing beam splitting layers Pi (i= 1,2,3); 

the position of each of said Pi described by its unit normal vector Ni and its 

position vector Li; 

the polarization beam splitting characteristics of Pi described by a polarizing 
layer vector Vi coplonor to Pi such that light incident on Pi in Li along on 
arbitrary incidence vector Ti is split into a transmitted beam with the plane of 
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polarization tranvPOP: ((Tl ^ Vi) Ti) o ( PC- Li) =0, and a reflected beam 

(the according reflection vector bding deMribed by Ri-Tf - 2(Ti o Ni)Ni) with 
the plane of polarization ref-POP: (Ri x Vi) o ( PC- Li) ^0, with (a <^ b) 

being the scalar product of the two vectors a and b and with (a x b) being 

the cross product of the two vectors a and b; 
one axis, described by axis vector A1 and said LI ; 
PI and A1 defining 

the axis vector A2, which is A1 reflected on PI in L1^ 

[A2«A1 -2(A1 oN1)Nl 1; 

the plane El [ (VI x A1 ) o (;^. 11 ) = 0 ]; 

the plane E3 [ (VI x A2) o (^. LI ) =0 1; 

P2 being arranged relative to said PI and said A1 such that 
plane E2 [ (V2 x Al ) « (^- 12) -0 ] Is perpendicular to plane El 

[L2 = n + d2* Al; (V2 x Al) o (VI x Al) -0]; 
P3 being arranged relative to said PI and said A2 such that 

plane E4 [ (V3 x A2) o (^- L3} -0 1 is perpendicular to plane E3 
[L3 LI d3* A2; {V3 x A2} p (VI ^ A2) =0]. 

30 (previously presented): Complex polarizer system for reciprocal 

polarization (cross-poltirizer), comprising an arrangement of 
three polarizing beam splitting layers Pi (i-^ 1,2,3); 

the polarizing beam splitting characteristics of said Pi being described by a 
polarizing layer vector Vi coplanar to Pi such that linearly polarized light 
incident on Pi is maximally reflected if its plane of polarization is coplanar to 

Vi; 

positioning said three loyers such that there exists at least one position vector Li 
pointing to a point in each Pi so that 

[V2 X (L2-L1 )1 o [VI X (L2^L1 )] - 0 (coupling of PI and P2); 
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(V3 X (L3-L1 )1 o [VI X (L3-L1 )] = 0 (coupling of PI and P3); 

k {L3-L1) - (L2-L1) - 2 t(L2*L1) o N1] N1 (coupling oFrhe two couplings); 

with Nl being the unit normal vector of PI, and (a © b) being the scalar 
product of the two vectors a ond b^ and (a x b) being the cross product of the 
two vectors a and b. 
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